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What is claimed is: 

1. A multilayer printed wiring circuit board having conductive layers of an 
electrolysis-less plating film and having insulation layers of a heat-resistant 
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res in roughed surface ; the above-described insulat ion layers are formed 
dispersing at least one kind of particle chosen from soluble heat-resistant 
impalpable powders or soluble inorganic minute par t icles to which hardening 
process has done in advance in the photosens i t ive res in which is soluble 
against acid or oxidizer by the hardening process, and an interface with an 
electro lysis- less plat ing f i lm is formed by the roughened surface having a 
concavity by dissolving this particle by the roughening process and the above- 
described interface with an electrolysis-less plating film is connected through 
the surface of the concavity of the above-described insulation layers. 
2. A manufacturing method of a multilayer printed circuit board characterized 
by at least the following steps (a) to (d) . 

(a) A step that photosensitive resin layers are formed on the circuit board 
having conduct ive layers, and the above-described photosens i t ive res in layers 
are made from the insulation layers dispersing at least one kind of particle 
chosen from soluble heat-resistant impalpable powders or soluble inorganic 
minute par t icles to which hardening process has done in advance in the 
photosens i t ive resin, which is soluble against acid or oxidizer by the 
hardening process. 

(b) A step that the development process is done to the certain point of the 
surface of the above-described photosensitive resin layers after the hardening 
process has finished. 

(c) A step that the roughened process is done to the surface of the 
photosens i t ive res in layers us ing the above acid or the oxidizer by removing 
the above particles which exists in the surface part of the above 
photosensitive resin layers. 

(d) A step that the conductive layers are formed by giving the electrolysis- 
less plating on the roughened surface of the above photosensitive resin. 



3. A manufacturing method of a multilayer printed circuit board according to 
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claim 2 characterized in that the material is chosen at least one kind of 
material from epoxy resin, epoxy metamorphic polyimide resin, polyimide resin 
and phenol resin wherein the hardening process has done to the above 
photosensitive resin and it became insoluble to acid or an oxidizer. 

4. A manufacturing method of a multilayer printed circuit board according to 
claim 2 to 3 characterized in that the average particle size of the above 
particles is less than 10 Mm. 

5. A manufacturing method of a multilayer printed circuit board according to 
claim 2 to 4 characterized in that the above particles are combined 5 to 350 
weight against the above photosensitive resin solid content 100 weight. 

6. A manufacturing method of a multilayer printed circuit board according to 
claim 2 to 5 characterized in that as of the above acid or the oxidizer, it is 
the oxidizer chosen at least one kind of oxidizer chosen from chromic acid, 
chromic acid salt, over-magnate acid salt, ozone, or the acid solution at least 
one kind of acid solution chosen from hydrochloric acid, sulfuric acid, nitric 
acid and fluoridation hydro acid. 

7. A Manufacturing method of a multilayer printed circuit board according to 
claim 2 to 6 characterized in that the above electrolysis-less plating is at 
least one kind of plating chosen from electrolysis-less copper plating, 
electrolysis-less nickel plating and electrolysis-less gold-plating. 

8. An insulation material for electrolysis-less plating characterized in that 
the minute particles chosen from soluble heat-resistant impalpable powders or 
soluble inorganic minute particles that are hardening process has done against 
acid or oxidizer would be insoluble to acid or an oxidizer. 

9. An insulation material for electrolysis-less plating according to claim 8 
characterized in that the above-mentioned photosensitive resin would be chosen 
from epoxy resin, epoxy metamorphic polyimide resin, polyimide resin and phenol 
resin that would be insoluble against acid of oxidizer by hardening process. 

10. An insulation material for electrolysis-less plating according to claim 8 
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to 9 characterized in that the average particle size of the above particles is 
less than lO^m. 

11. An insulation material for electrolysis-less plating according to claim 8 
to 10 characterized in that the above particles are combined 5 to 350 weight 
against the above photosensitive resin solid content 100 weight. 

12. An insulation material for electrolysis-less plating according to claim 8 
to 11 characterized in that as of the above acid or the oxidizer, it is the 
oxidizer chosen at least one kind of oxidizer chosen from chromic acid, chromic 
acid salt, over-magnate acid salt, ozone, or the acid solution at least one 
kind of acid solution chosen from hydrochloric acid, sulfuric acid, nitric acid 
and fluoridation hydro acid. 

Detailed Description Of The Invention 
[Industrial Filed Of Utilization] 

This invent ion relates to a mul t i layer printed wiring circui t board and 
manufacturing method therefore and an insulation material for electrolysis-less 
plating, and part icularly relates to a manufacturing technology of the 
multilayer printed circuit board which has the conductor circuit which consists 
of electrolysis-less plating and has the insulation layers which consists of 
resin superior to heat-resistance. 
[Prior Art] 

Recently, with the advance of electronic technology, the dens i f icat ion or the 
speeding up of the operational function of electronic appliances such as large 
computers has been preceded. Consequently, for the printed circuit board as 
well, the multilayer printed circuit board for which the wiring circuit was 
formed by multilayer for the purpose of the densification is being used. 

Convent ional ly, for example, as for a mul t i layer printed circui t board, 
plural circuit boards in which the inner circuits are formed, pre-plug was 
laminated and pressed as insulation layers, and after that the thing of the 
multilayer structure that each inner layer circuit is connected by the through 
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hole is used. 

However, because the above mentioned multilayer printed circuit board is 
connected the inner layer circuits by forming through holes and it is made to 
do continuity, it is difficult to realize the dens i f icat ion or the speeding up 
with the formation of complex wiring circuit. 

As a mul t i layer printed circui t board that can solve such a problem, a 
development of the mul t i layer printed circui t board that bui ld-upped the 
conductor circui t and the organic insulat ion film al ternately has been 
activated recently. Although this multilayer printed circuit board is suitable 
for the super-densi f icat ion and the super-speeding up, it is difficult to form 
electrolysis-less plating film reliably on the organic insulation film, so the 
conductor circuit of this multilayer printed circuit board is formed by the PVD 
method such as vapor deposit and spattering or by the combination with the 
above-described PVD method and electrolysis- less plating. However, such 
conductor ci rcui t forming method has a f aul t whose product ivi ty was low and 
cost was expensive. 

[Problems That The Invention Is To Solve] 

As mentioned above, the multilayer printed circuit board with the multilayer 
structure that bui ld-upped the conductor circui t and the organic insulat ion 
film alternately is not known conventionally. The present invention has been 
made to solve the faults of the conventional multilayer printed circuit board 
and to supply cheaply and easi ly the mul t i layer printed circui t board that 
bui ld-upped the conductor circui t that consists of electro lysis- less plat ing 
and the organic insulation film alternately. 

[Means For Solving The Problems] 

After the inventors researched means to solve the various problems, they 
completed the invention as described as follows: 

(a) A multilayer printed wiring circuit board having conductive layers of an 
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electrolysis-less plating film and having insulation layers of a heat-resistant 
res in roughed surface ; the above-described insulat ion layers are formed 
dispersing at least one kind of part icle chosen from soluble heat-resistant 
impalpable powders or soluble inorganic minute par t icles to which hardening 
process has done in advance in the photosensitive resin which is soluble 
against acid or oxidizer by the hardening process, and an interface with an 
electrolysis-less plating film is formed by the roughened surface having a 
concavity by dissolving this particle by the roughening process and the above- 
described interface with an electrolysis-less plating film is connected through 
the surface of the concavity of the above-described insulation layers. 

A s tep that the development process is done to the certain point of the 
surface of the above-described photosensitive resin layers after the hardening 
process has finished. 

A s tep that the roughened process is done to the surface of the 
phot os ens i t ive res in layers us ing the above acid or the oxidizer by removing 
the above particles which exists in the surface part of the above 
photosensitive resin layers. 

A step that the conductive layers are formed by giving the electrolysis-less 
plating on the roughened surface of the above photosensitive resin. 

(b) A step that photosensitive resin layers are formed on the circuit board 
having conduct ive layers, and the above-described photosensi t ive res in layers 
are made from the insulation layers dispersing at least one kind of particle 
chosen from soluble heat-resistant impalpable powders or soluble inorganic 
minute par t icles to which hardening process has done in advance in the 
photosensi t ive resin, which is soluble against acid or oxidizer by the 
hardening process. 

(c) An insulation material for electrolysis-less plating characterized in that 
the minute particles chosen from soluble heat-resistant impalpable powders or 
soluble inorganic minute particles that are hardening process has done against 
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acid or oxidizer would be insoluble to acid or an oxidizer. 

The detailed explanation of this invention will be described as follows: 

At first, the multilayer printed circuit board of this invention is the 
multilayer printed circuit board that the conductor circuit which is consists 
of an electro lysis- less plat ing f i lm and the insulat ion layers which are 
consisted of excellent photosensitive resin was laminated alternatively. 

It is necessary that the conductor circuit of this multilayer printed circuit 
board should be made of an electrolysis-less plating film. The reason is 
because the adaptation of the mass production is easy and it is suitable for 
the high density wiring according to this method. 

Further, it is necessary that the above insulation layers should be consisted 
of what makes the photosensi t ive res in is a matrix that is superior to the 
heat -resistance. The reason is because the permi 1 1 ivi ty of the insulat ion 
layers formed by such a photosensitive resin matrix is low and it can thicken a 
film thickness, and it is suitable for the high speed up. 

Moreover, it is necessary that the above insulation layers should be 
excellent in the close adhesion with the electrolysis-less plating film. For 
this, in the multilayer printed circuit board of this invention, an insulation 
material that will be described later is used. When the insulation layers are 
formed wi th such an insulat ion material, it contains the roughening 1 i quid, 
that is, the part icle that is soluble against acid or oxidizer that wi 1 1 be 
described later, so an interface with an electrolysis-less plating film acts as 
anchor of the electrolysis-less plating film by the concavity formed dissolved 
by the roughening liquid, and it leads to the improvement in the peel strength 
of the conductor circuit. 

Next, the detai led explanat ion of the insulat ion material used for the 
mul t i layer printed circui t board of the above-men t ioned invent ion wi 1 1 be 
described. 

As for the insulation material of this invention, mixed liquid that was made 
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by dispers ing a minute part ic le that is soluble agains t the above ment ioned 
roughening liquid in the photosensitive resin whose un-hardening 
characteristics is insoluble against the roughening liquid. When this mixed 
1 i quid is appl ied to the circui t board that has conductor layers, the 
insulation layers that make photosensitive resin a matrix can be formed. The 
reason that the insulation layers that make photosensitive resin a matrix can 
be formed is that the above photosensitive resin layers are the things that the 
soluble minute par t icles in the condi t ion dispersing against the roughening 
1 i quid and that the above photosens i t ive resin is a matrix, so after the 
exposure of the certain point, the things 1 ike a via holes which are 
indispensable for the multiple stratification can be formed easily. Moreover, 
because there is a di f ference in the solubi 1 i ty between the above-described 
minute particles and the photosensitive resin after hardening, if the above- 
described photosensitive resin after hardening is processed by the roughening 
liquid, the soluble particles dispersing on the surface part of the insoluble 
photosensitive resin layers can be dissolved and removed, roughing the surface 
of the resin layers can be realized. As the result, an anchor effect of the 
electrolysis-less plating film is improved, and the insulation layers that are 
excellent in the close adhesion can be realized. 

As for the above soluble minute part icle against the above-described 
roughening liquid, it is desirable to use at least one kind of material either 
the heat-resistant resin minute powder that is dealt with the effect process in 
advance or an inorganic minute particle. 

(D At first, as a minute particle, a heat-resistant resin minute powder can be 
used. It is preferable to use the resin minute powder to which the hardening 
process has done in advance. The reason is that if the above-described heat- 
resistant resin powder is in the condition that the hardening process has not 
done, as the heat-resistant resin minute powder will be dissolved into the 
resin solvent when the photosens i t ive resin 1 i quid or the solvent that is an 
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organic solvent such as methyl ethyl ketone as described later is added into 
the resin the liquid, there will be no difference in solubility against the 
roughening 1 i quid, and it wi 1 1 be impossible to roughen the surface of the 
resin. On the connatural ly, as the above heart-resistant resin minute powder 
will be insoluble to the photosensitive resin to which the hardening process 
has done or the solvent that will solve this resin, the photosensitive resin 
layers will be formed in the condition that the heat-resistant resin minute 
power is dispersing evenly into the photosensitive resin. 

Moreover, as the material of this heat-resistant resin minute power is 
excel lent in the heat-resistant electric insulat ion, it is stable to the 
regular solvent, and it can be insoluble against the photosensitive resin 
1 i quid or the solvent that solves this resin by the hardening process in 
advance. Furthermore, the resin that has the characterist ic that can be 
dissolved by the roughening liquid such as chrome acid. It is desirable to be 
at least one kind of material such as polyester resin, bismalade-triaj in resin, 
and epoxy resin. Especially, the epoxy resin is excellent as a character and 
sui table the most. 

As for the method of the above-described method, a method hardening by 
heating or a method hardening by adding a catalyst and so on. Especially, the 
method hardening by heating is the most practical. 

And, as for a roughing liquid to be used for dissolving and removing, there 
is an oxidizer such as chromic acid, chromate, permanganate and ozone, and the 
mixed water solution of the chromic acid and sulfuric acid is favorable. 

(D As for the above-described minute part icle material, inorganic minute 
par t icle can be used. However, this minute par t icle is di f ferent from the 
resin minute powder, and the hardening process is unnecessary. The reason that 
this inorganic minute particle is desirable is that inorganic minute particle 
can be dissolved into strong acid solution such as hydrochloric acid, sulfuric 
acid, nitric acid and hydrofluoric acid or those mixtures or strong alkaline 

9 



solut ion such as sodium hydroxide, and between the soluble photosensi t ive 
resin, the differences of the dissolution against the above strong acid or the 
strong alkaline solution can be produced. 

As for the inorganic minute par t icle, things that can be dissolved in the 
strong alkaline solution such as hydrochloric acid, sulfuric acid, nitric acid 
and hydro f luoric acid or those mixtures or strong alkal ine solut ion such as 
sodium hydroxide are desirable, and the things that have stability to the 
soluble heat -resistance, the electric insulat ion are desirable. For example, 
inorganic minute particles that mainly contain S i 02 such as silica, titanium 
oxide, zirconia, zinc oxide and especially crystal silica, dissolveing silica, 
silimanite and silica glass can be dissolved into fluoridation hydro acid 
easily and they are advantageous in the character. 

Fur therer, it is desirable that the average grain size of the above 
particulate is less than lO^m, and especially less than 5/xm is suitable the 
most. The reason is that if it bigger than 10wm, the density of the anchor 
that is formed after dissolving and removing lowered, and as it become easily 
uneven, the close adhesion strength decreases and the unevenness on the surface 
of the insulation layer becomes severer and the minute pattern of the conductor 
circuit is hard to get and it is unfavorable when mounting the parts. The 
heat-resistant resin minute power having such grain size can be obtained by 
various means by using the fluid energy mill and the frozen crusher to crash 
heat-resistant resin after the heat hardening process or by spray drying the 
heat-resistant resin solubility liquid and make minute power directly before 
the hardening process. 

Next, as for the photosensitive resin for the matrix to disperse the above 
minute particle of each, it is excellent in heat-resistance, electric 
insulation and chemical stability and the adhesive property, and also the 
character after hardening is insoluble for the roughening liquid, and the resin 
which has photosens itivity is desirable. Espec ial ly, the mater ial chosen at 
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least one kind of material from epoxy resin, epoxy metamorphic polyimide resin, 
polyimide resin and phenol resin is desirable. 

As mentioned above, between the above minute particle and the above matrix 
phot os ens i t ive res in after the hardening process has done, there is a big 
di f ference in the solubility against the roughening 1 i quid, so if the above 
particle which disperses around the surface of the photosensitive resin layer 
is dissolved and removed by using the roughening liquid, the matrix 
phot os ens i t ive res in that is insoluble agains t roughing 1 i quid remains hardly 
dissolved as backing, but the part of the minute particle produces a hollow, 
and the part will be formed as an anchor definitely. 

Further, in case of using the heat-resistant resin as this minute par t icle, 
even if it is same kind of resin, the epoxy resin that can easily dissolve into 
the oxidizer as a kind of heat-resistant resin minute powder is used, and also 
it can be used combining epoxy resin which is comparatively insoluble against 
oxidizer as the above matrix photosensitive resin. 

As for the photosensitive resin liquid that the said minute power material 
disperse used in this invention, the material that does not include solvent can 
be used as it is, but because the photosens i t ive resin 1 i quid that the 
photosensi tive resin is dissolved can be low viscosity, it is effective to 
disperse uniformly for the minute power material. As for this solvent for 
photosensi t ive res in, methyl ethyl ketone, mechi 1-cero solp, echi 1-cero solp, 
puchi 1-cero solp, tet rahydronaphthalene, dimethyl f ormamide, N-mechi 1 
birodorain can be used. 

And, in the photosensitive resin liquid which becomes this matrix, excellent 
filler for the purpose of enhancing the heat dissipation of the insulation 
layer except for the above minute particle in the heat transfer by conduction 
and the electric insulation, for example, alumina, belia, cylicon night and 
boron night ride can be added. 

For the amount of comb inat ion of the minute par t ic le to the above matrix 
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photosensitive resin, the range of 5 - 350 weights against 100 weight is 
desirable to matrix photosensi t ive resin sol id, and the range of 20 - 200 
weight is especially desirable to get the close adhesion strength with the high 
wi th electrolysis-less plat ing f i lm. The reason is that if there are a few 
amounts of combination of the minute particle than 5 weights, the density of 
the anchor that is formed by dissolving and removing will be lowered, and it 
would be impossible to get enough close adhesion strength wi th electrolysis- 
less plating film. On the other hand, if the weight increases more than 350 
weights, most of the resin layers will be dissolved. 

Next, the production method of the multilayer printed circuit board of this 
invention will be described. 

According to the method of this invention, the insulation medicine laminates 
on the circuit board that has a conductor circuit at first. Laminating will be 
done by spraying the mixed liquid that will be consisted dispersing the above 
minute particle inside the photosensitive resin liquid becoming matrix. 
For example, various spraying methods such as rol ler coat method; dip coat 
method, s ipper coat method, curtain coat method and screen-print ing method 
can be appl ied. 

The thickness of the applied photosensitive resin layer is usually about 20 - 
lOO^rn. In case that especially high insulation is required, much thick 
spraying can be applied. 

Next, the insulation layers will be formed by developing and etching after 
exposing the fixed point of the surface of the spraying layer of the 
photosensitive resin. In this case, generally, by developing and etching, a 
via hole will be set up in the part where the above photosensitive resin layers 
are removed to connect the conductor layers. 

And, as for the above circuit board which this is used in the method of 
invent ion, for example a plast ic circui t board, a ceramics circui t board, a 
metal circuit board, a film circuit board can be used, and concretely, glass 
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epoxy radical board, glass polyimide board, alumina circuit board, low 
temperature firing ceramics circuit board and nitrogen aluminum circuit board, 
aluminum circuit board, an iron circuit board, a polyimide film circuit board, 
and can be used. 

Next, the above minute particle that is existed in the surface part of the 
above photosensitive resin layers will be dissolved and removed by using such 
roughening 1 i quid as acid, oxidizer and alkal ine solut ion. As for the 
dissolving and removing method, such methods as soaking the circuit board that 
the above layers of the photosens i t ive res in are formed into the roughening 
1 iquid, or as spraying the roughening 1 i quid to the surface of the layers of 
the photosensitive resin applied. As the result, the surface of the layers of 
the photosensitive resin are dissolved and removed and roughened. 

And, to the purpose of dissolving and removing the above minute particle 
effectively, it is favorable in advance to remove the surface of the layers of 
the phot os ens i t ive res in. For example by pol ishing using the minute powder 
grinding medicine or by means of polishing hydro-honing lightly is favorable. 

Next, after roughening the surface of the matrix photosensitive resin layers, 
conductor layers will be formed on the surface of the roughened resin layers by 
the electrolysis-less plating process. As for the method of the electrolysis- 
less plat ing, such as electro lysis- less copper plat ing, electro lysis- less 
nickel plat ing, electro lysis- less Sn plat ing, electro lysis- less gold-plat ing, 
electrolysis-less silver-plating is applied. Especially, at least one kind of 
method is suitable chosen from the electrolysis-less copper plating, 
electrolysis-less nickel plating and electrolysis-less gold-plating. 

And, after the above elect rolys is- less plat ing has done, further di f ferent 
kind of elect rolys is- less plat ing or electrolyt ic plat ing can be done, and 
solder can be coated, too. 

And, in this invention, a conductor circuit will be formed with the method 
that is applied in the method of the well-know manufacturing method of the 
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printed circui t board. And for example, etching circui t after electrolysis- 
less plating is given to a circuit board, or forming circuit directly in case 
of electrolysis-less plating is given can be applied. 

Next, this invention will be described accompanied by examples. 
Example 1 

(1) The photosens i t ive polyimide resin (manufactured by Hi tachi degassing 
industry, Trademark; T-14) epoxy res in minute powder (manufactured by 
Toray Industries, Inc., trademark; trebarl EP-B) against solid content 
100 weight can be combined at the rate of 120 weight, and N-mechil proli 
don solvent is added, and adjusted to the viscosity 5000cps by the homo- 
dippers distributed machine, and next matured well by the three rolls, 
and got varnish for the insulation layers. 

(2) Next, on the printed circuit board that the surface copper foil of the 
copper laminate board (glass cloth base polyimide res in) was got ten by 
photo etching by usual method, and the varnish of the above insulation 
layers were sprayed by the spinner (1000 rpm), and was formed after under 
the condition left horizontally for 60 minuets in 80*0 in a room and 
dried 10 minutes to form insulation layers of thickness 60/xm. 

(3) Next, a photo mask forming these black circles of 100/zm is evaporated 
and stuck, and exposed with an extra-high voltage mercury lamp for thirty 
seconds. Development process is done to this with N mechil proli don — 
metanor (3:l)mixture liquid for one minute, and a via hole of lOO^iiKf) is 
formed on the printed circuit board. Next, this wiring board is exposed 
with an extra-high voltage mercury lamp for 5 minutes, insulation layers 
were completely hardened by the heat- treatment in 200 more *C for 30 
minutes. 

(4) The c ircui t board of which surface is pol ished by a rot at ion brush 
grinding machine of the alumina minute powder abrasive of #1000 lightly 
is soaked in chromic acid (Cr03) 800g/L water solution in 60^ for 2 



minutes and after roughening the surface of the insulation layers, soaked 
in neutralization solution (Sypray company, trademark; PM950), was 
washed. 

(5) After Pd catalyst (Sypray company and trademark; kyataposit 44) is given 
to the printed circuit board of which surface is roughened and activated 
the surface of the insulation layers, and soaked in the electrolysis-less 
nickel plat ing 1 i quid for addi t ive method for three hours, and the 
electrolysis-less nickel plating of the thickness 10/zm of a plating film 
was given. 

(6) When the pull strength between the insulation layers and the nickel 
plating film which is manufactured described above is measured, 

(6) Pull strength is 1 when the close adhesion strength with the insulation 
layer where it is moved to the above and manufactured, and a nickel plat ing 
film of the multilayer printed circuit board is measured. It was /mm2 5kg, and 
moreover it didn't have the heat-resistant examination to make it stick and to 
heat it for 10 minutes recognized as the wrong point the surface of the 
multilayer printed circuit board in the hot plate which held surface 
temperature in 300T: at all after it went. 
Execution example 2 

(1) A supersonic jet grinding machine is used the epoxy resin (manufactured by 
Mi tsui Petrochemical Industries, Ltd. , trade name ;TA-1800) wi th making i t 
freeze with 1 i quid ni trogen after a faul t smashes this epoxy resin which 
continued in 160*0 in the hot air drier for 1 hour and which dried in 180*0 for 
4 hours and which was hardened and which was hardened. It is pulverized, it is 
classified by using the air classification machine more, mean particle size 1. 
The epoxy resin impalpable powder end of 6/xm was made. 

1 1 faces in the photos ens i t ive polyimide res in (manufactured by Hi tachi 
degassing industry, trade name ;T-14) solid content 100 weight part, the above 
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epoxy resin impalpable powder end, it is combined at the rate of 100 weight 
part, and a N- mechil solution is added more, it is adjusted to the viscosity 
500cps by homo disper distributed machine, and it is the next, 3 It with, and 
got varnish for the insulation layer. 

(2) This varnish for the insulation layer was done equally with the execution 
example 1, and applied on the printed circuit board, and the insulation layer 
of the thickness 60um was formed. 

(3) Electrolys is- less nickel plat ing was given the insulat ion layer after it 
was completely stiffened and a surface was made a fault after it had it equally 
with the execution example 1 in this insulation layer and via hole was formed. 
The close adhesion strength with the insulation layer which was done like this 
and which could get it, and a nickel plating film of the multilayer printed 
circuit board is 1 with pull strength. It was /mm2 7kg. 

[ The effect of the invention ) 
As ment ioned as ment ioned, close adhesion wi th the conductor circui t which 
according to the multilayer printed circuit board of this invention and that 
production method, consists of an electro lysis- less plat ing f i lm, and the 
insulation layer is very excellent, and it can get the expensive multilayer 
printed circuit board of the heat-resistance, and very useful in industry. 
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